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BACKGROUND OF THE INVENTION 
Related Applications 

Applicants claim priority to the invention described herein through a United States 
provisional patent application titled "Well Pump Capsule," having U.S. Patent Application Serial 
No. 60/405,272, which was filed on August 22, 2002, and which is incorporated herein by 
reference in its entirety. 

1. Field of the Invention 
[0001] This invention relates in general to well pumps, and in particular to a well pump enclosed 

by a capsule that selectively isolates the pump from annulus pressure within the well while 

permitting access to a portion of the well below the capsule. 
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2. Background of the Invention 
[0002] Well pumps are utilized in low-pressure hydrocarbon wells for pumping the fluid to the 

surface. Submersible well pumps are mounted to an electrical motor, the pump and motor being 

submerged in the well. Typically, the pump has the discharge end connected to a string of tubing 

that extends to the surface of the well. Electrical power is supplied from the surface for 

operating the motor to drive the pump. 

[0003] For certain remedial interventions, such as chemical/acid squeeze operations, the pump 
unit will be pulled along with the string of tubing. Test samplers and valves may be set below 
the pump unit to apply a high-test pressure to the well before the unit is pulled. This high 
pressure in the well annulus can damage the pump unit. 

[0004] Previously, pump assemblies have been placed within shrouds or capsules for protection 
from sand or corrosion. These prior designs do not, however, disclose a selectively sealable 
capsule that permits access to a well below the level of the capsule. The prior art also does not 
disclose a method of protecting a submersible pump assembly from high pressure by enclosing it 
in a selectively sealable capsule. 
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SUMMARY OF THE INVENTION 

[0005] In the well assembly of this invention, a downhole pump assembly has an intake and a 
discharge outlet. A capsule enclosing the pump assembly selectively isolates the pump assembly 
from well fluid by way of a flow control device. A conduit having open upper and lower ends 
extends sealingly through the capsule for accessing a portion of the well below the capsule. The 
well assembly may also include a string of tubing for supporting the pump assembly and through 
which the well fluid may flow after discharge by the pump. 

[0006] This invention also includes a method of pumping fluid from a well wherein a pump 
assembly enclosed in a capsule is protected from pressure. In this method, the pump is shut off 
and well fluid is blocked from the interior of the capsule. Pressure is then applied to the well 
fluid surrounding the capsule, the capsule isolating the pump assembly from the pressure. The 
method may also be performed by applying pressure to the well fluid by pumping from the 
surface down a string of tubing or by lowering a tool down a string of tubing into the well below 
the capsule by way of a conduit running through the capsule. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The novel features believed to be characteristic of the invention are set forth in the 
appended claims. The invention itself, however, as well as a preferred mode of use, further 
objects and advantages thereof, will best be understood by reference to the following detailed 
description of an illustrative embodiment when read in conjunction with the accompanying 
drawings. 

[0008] Figures 1A and IB comprise a sectional, schematic view of a pump assembly constructed 
in accordance with this invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] The well shown in the drawings has a casing 1 1 that is cemented in place. A string of 

tubing 13 extends downward in casing 11 for delivering produced well fluids to the surface. 

Tubing 13 is secured by threads to the upper end of a manifold 15. 

[0010] Manifold 15 is located at the upper end of a capsule 17, which may also be considered as 
sealed housing or shroud. The upper and lower ends of capsule 17 are sealed from the well fluid 
in the annulus 18 that surrounds tubing 13 and capsule 17. In this embodiment, manifold 15 is 
supported on a shoulder 19 within capsule 17, has seals that seal it to the internal sidewall of 
capsule 17, and is held in place by a threaded lock ring 21 on its upper end. Manifold 15 is a 
hollow tubular member having an upper end that secures to tubing 13. The common longitudinal 
axis of manifold 15 and capsule 17 is offset from the longitudinal axis of tubing 13. 

[0011] A conduit 23 secures by threads to a lower end of and extends downward from manifold 
15 within capsule 17. Conduit 23 may be the same diameter and wall thickness as tubing 13. 
The lower end of conduit 23 extends sealingly out through a lower aperture 25 in the closed 
lower end of capsule 17. Conduit 23 is coaxial with tubing 13, but the upper end of conduit 23 
is spaced below the lower end of tubing 13 a short distance in this embodiment. Both conduit 
23 and tubing 13 thus communicate with the hollow interior or chamber within manifold 15. 

[0012] Conduit 23 has a port 29 located above aperture 25 that communicates the interior of 
conduit 23 with the interior of capsule 17. A valve 27 will selectively open and close port 29 
without affecting any upward or downward flow through conduit 23. Preferably valve 27 is a 
sliding sleeve that surrounds conduit 23 and has a piston portion that causes valve 27 to move 
axially in response to hydraulic pressure. The hydraulic pressure is supplied remotely from the 
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surface through a hydraulic line (not shown) that extends alongside tubing 13 and into capsule 
17. Valve 27 may be biased normally open by a spring (not shown). 

[0013] A pump assembly 31 is mounted entirely within capsule 17. Pump assembly 31 is 
preferably an electrical submersible pump assembly having a centrifugal pump 33. However, it 
could be other types, such as a progressing cavity pump. Pump 33 is a long tubular member that 
has a plurality of stages of impellers and diffusers. Intake 35 is preferably located at the lower 
end, which is within the interior of capsule 17. Pump 33 is connected to a conventional seal 
section 37 and a motor 39. Motor 39 is an a/c electrical motor filled with a dielectric lubricating 
oil. Seal section 37 reduces pressure differential between the hydrostatic pressure surrounding 
motor 39 and the pressure of the lubricant within motor 39. 

[0014] The upper end of pump 33 is connected to a discharge tube 41, which in turn connects by 
threads to the lower end of manifold 15. A check valve 43 is located in discharge tube 41. 
Check valve 43 allows fluid to discharge from pump 33 into manifold 15 but prevents reverse 
flow. Pump assembly 31 is parallel to conduit 23 and strapped alongside by straps 45. 

[0015] Preferably, conduit 23 has a closure mechanism above port valve 27 to prevent the 
discharge from pump 33 from flowing back downward in conduit 23. One type of closure 
mechanism comprises a plug profile in conduit 23 that releasably receives a wireline plug 44 run 
on a wireline. A remotely actuable ball valve would also work in lieu of wireline plug 44. 
Electrical and hydraulic lines 47 extend from the surface alongside tubing 13 and through 
manifold 15. Lines 47 extend to motor 39 for delivering electrical power and to port valve 27 for 
hydraulic fluid pressure. 
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[0016] In operation, pump assembly 31 is mounted in capsule 17, and the entire assembly is 
lowered into casing 11 on tubing 13. Wireline plug 44 is lowered on wireline into place in 
conduit 23. Port valve 27 is opened by supplying hydraulic power to it. Electrical power is 
supplied to pump assembly 31, causing well fluid to be drawn through the lower end of conduit 
23. As indicated by the arrows, the well fluid flows out port 29, alongside motor 39, seal section 
37 and into intake 35. Pump 33 discharges the well fluid into manifold 15. Wireline plug 44 
within conduit 23 prevents flow back downward in conduit 23, forcing the well fluid to flow 
upward through tubing 13 to the surface. 

[0017] If the operator wishes to run wireline tools or coiled tubing through tubing 13 to below 
capsule 17, pump assembly 31 would normally be turned off. The operator would then engage 
wireline plug 44 with a wireline tool and retrieve it. If it is desired to pressurize tubing annulus 
18, the operator will close port valve 27, then apply the pressure to tubing annulus 18. Pressure 
can be applied by pumping down tubing 13 and conduit 23. Alternately, pressure can be applied 
by a test sampler and valve set below capsule 17. Port valve 27 and check valve 43 isolate pump 
assembly 31 from pressure in annulus 18. It is not necessary for wireline plug 44 to be in place 
while tubing annulus 18 is pressurized because of the protection provided by check valve 43 and 
port valve 27. 

[0018] Variations to the invention as shown may be made. For example, although manifold 15 
is shown to be a tubular member having a central chamber, it could be of another configuration. 
For example, it could comprise a Y-tube, having an upper branch that connects to tubing 13 and 
two lower branches, one of which connects to discharge tube 41 and the other to conduit 23. If 
the operator does not plan to pump down tubing 13 on any occasion, check valve 43 could be 
eliminated as long as wireline plug 44 is in place when tubing annulus 18 is pressurized. If the 
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operator has no intention of running wireline tools or coiled tubing down tubing 13 and conduit 
23 below capsule 17, then conduit 23 could be eliminated. In that event, pump assembly 31 
could be connected directly to tubing 13 without valve 43. The opening in the lower end of 
capsule 27 would require a valve operable from the surface for selectively opening and closing 
the interior of capsule 27 to the well fluid. 
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